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FOREWORD 

This final report documents the ET thermal environment generation work per- 
formed under the ET Aerothermal Design Criteria Verification study (NAS8-36946). 
The work was performed for the Thermal Environments Branch (ED-33) of the 
George C. Marshall Space Flight Center (MSFC). 

During the course of the work, significant results and progress were documented 
in the progress reports submitted each month. The purpose of this report is to 
summarize the thermal environment generation methodology and to present a 
comparison with the Rockwell IVBC-3 environments. The report is presented in 
two volumes. Volume I contains the methodology and environment summaries. 
Volume II contains the plotted timewise environments comparing the REMTECH 
results to the Rockwell IVBC-3 results. 
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Note: 1) Maximum heating rates pertain to the aeroheating only. 2) Integrated heat loads contain both 

Consequently in plume dominated areas between 96 < t < and plume convection. 

126 seconds, q rna x hi listed for t < 95 seconds. For plume 
convection maximum heating rates see Table 14 of this 
report. 
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Note; 1) Maximum heating rates pertain to the aeroheating only. 2) Integrated heat loads contain both 

Consequently in plume dominated areas between 96 < t < and plume convection. 

126 seconds, q ma x is listed for t < 95 seconds. For plume 
convection maximum heating rates see Table 14 of this 
report. 
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Note: 1) Maximum heating rates pertain to the aeroheating only. 2) Integrated heat loads contain both aeroheating 

Consequently in plume dominated areas between 96 < t < and plume convection. 

126 seconds, is listed for t < 95 seconds. For plume 

convection maximum heating rates see Table 14 of this 
report. 
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TABLE 1 CONTINUED 

d) DESIGN ENVIRONMENTS FOR THE LH 2 TANK ACREAGE 




RTR 174-01 
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REfVlTECH 


RTR 174-01 


TABLE 2 : AEROHEATING AND PLUME CONVECTION MAX HEATING 
RATE SUMMARY FOR BODY POINT LOCATIONS X T > 1872 


Body 

Point 

Xj* 

0 x 

Aeroheating* 

Plume Conv. 

Method to use when 
96 sec < t < 126 sec 

REMTECH 
Max Heating 
Rate 

RI 

Max Heating 
Rate 

RI 

Max Heating 
Rate 

7830 

1872.20 

0.0 

2.42 

1.99 

3.91 

Plume Convection 

7839 

1872.20 

180.0 

1.38 

1.34 

3.65 

Plume Convection 

7837 

1872.20 

225.0 

1.30 

1.38 

3.65 

Plume Convection 

7836 

1872.20 

247.5 

1.32 

1.13 

3.91 

Plume Convection 

7835 

'1872.20 

270.0 

1.46 

3.15 

3.91 

Plume Convection 

7834 

1872.20 

292.5 

1.94 

4.24 

3.91 

Aeroheating 

7832 

1872.20 

315.0 

1.85 

1.75 

3.91 

Plume Convection 

7831 

1872.20 

337.5 

1.27 

1.55 

3.91 

Plume Convection 

7850 

1898.04 

0.0 

1.70 

2.77 

3.91 

Plume Convection 

7859 

1898.04 

180.0 

1.23 

1.53 

3.65 

Plume Convection 

7855 

1898.04 

270.0 

1.88 

1.98 

3.65 

Plume Convection 

7852 

1898.04 

315.0 

1.79 

2.40 

3.65 

Plume Convection 

1406 

1914.65 

304.0 

5.47 

5.39 

3.91 

Aeroheating 

1409 

1914.65 

315.0 

2.97 

3.07 

3.91 

Plume Convection 

51308 

1916.00 

30.9 

2.17 

2.08 

3.91 

Plume Convection 

51309 

1916.00 

30.9 

2.36 

2.24 

3.91 

Plume Convection 

51311 

1916.00 

30.9 

1.63 

1.57 

3.91 

Plume Convection 

1414 

1936.79 

330.2 

3.74 

3.51 

3.91 

Plume Convection 

6632 

1955.30 

23.5 

1.96 

1.11 

3.91 

Plume Convection 

6633 

1962.78 

23.5 

2.03 

1.39 

3.91 

Plume Convection 

6634 

1968.39 

23.5 

2.08 

1.75 

3.91 

Plume Convection 

6637 

1971.66 

23.5 

2.11 

2.96 

3.91 

Plume Convection 

6638 

1976.81 

23.5 

1.07 

0.81 

3.91 

Plume Convection 

6639 

1980.31 

23.5 

1.07 

0.93 

3.91 

Plume Convection 

6640 

1984.05 

23.5 

1.07 

0.91 

3.91 

Plume Convection 

6909 

1999.54 

19.0 

2.27 

2.32 

— 

Aeroheating 

51608 

2028.00 

30.9 

6.50 

6.05 

3.91 

Plume Convection 


18 













rvlTECH 


RTR 174-01 


TABLE 2 CONC: 

AEROHEATING AND PLUME CONVECTION MAX HEATING 
RATE SUMMARY FOR BODY POINT LOCATIONS X T > 1872 


Body 

Point 

X T 


Aeroheating* 

Plume Conv. 

Method to use when 
96 sec < t < 126 sec 

REMTECH 
Max Heating 
Rate 

RI 

Max Heating 
Rate 

RI 

Max Heating 
Rate 

51609 

2028.00 

30.9 

7.07 

6.38 

3.91 

Plume Convection 

51611 

2028.00 

30.9 

4.80 

5.02 

3.91 

Plume Convection 

1021 

2031.65 

289.5 

4.65 

5.26 

3.91 

Plume Convection 

1300 

2032.00 

355.0 

7.86 

8.42 

3.91 

Plume Convection 

6647 

2033.00 

23.5 

7.47 

7.62 

3.91 

Plume Convection 

6929 

2036.45 

19.0 

10.60 

11.14 

3.91 

Plume Convection 

7920 

2036.46 

0.0 

5.49 

5.88 

3.91 

Plume Convection 

7929 

2036.46 

180.0 

1.38 

1.41 

3.65 

Plume Convection 

7925 

2036.46 

270.0 

3.57 

3.62 

3.91 

Plume Convection 

7922 

2036.46 

315.0 

1.92 

2.00 

3.91 

Plume Convection 

7921 

2036.46 

337.5 

2.87 

3.51 

3.91 

Plume Convection 

1041 

2040.76 

250.5 

2.65 

3.26 

3.91 

Plume Convection 

1023 

2048.45 

289.5 

5.46 

5.21 

3.91 

Plume Convection 

1043 

2048.75 

250.5 

3.43 

4.39 

3.91 

Plume Convection 

1025 

2052.65 

289.5 

9.14 

9.09 

3.91 

Plume Convection 

1205 

2053.50 

312.6 

7.08 

6.97 

3.91 

Plume Convection 

1303 

2053.50 

355.0 

9.68 

9.24 

3.91 

Plume Convection 

1046 

2053.75 

250.5 

6.76 

6.92 

3.91 

Plume Convection 

7930 

2058.00 

0.0 

3.52 

3.02 

3.91 

Plume Convection 

7939 

2058.00 

180.0 

1.06 

1.00 

3.65 

Plume Convection 

7937 

2058.00 

225.0 

1.24 

1.05 

3.65 

Plume Convection 

1054 

2058.00 

247.0 

6.51 

6.49 

3.91 

Plume Convection 

7935 

2058.00 

270.0 

6.96 

3.50 

3.91 

Plume Convection 

1032 

2058.00 

283.9 

7.00 

8.39 

3.91 

Plume Convection 

1211 

2058.00 

319.4 

6.96 

7.99 

3.91 

Plume Convection 

7931 

2058.00 

337.5 

6.72 

1.98 

3.91 

Plume Convection 

1307 

2058.00 

357.1 

9.41 

9.21 

3.91 

Plume Convection 

1309 

2058.00 

358.8 

9.01 

9.34 

3.91 

Plume Convection 


* Note: The aeroheating max. heating rates are for time < 95 seconds. 
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is^i“te:oi-h 


RTR 174-01 


PLOTTED DATA TIMEWISE COMPARISON OF REMTECH/ROCKWELL 
IVBC-3 ASCENT DESIGN HEATING RATES (TW = 460°R) 


Note: The tabulated heat loads include plume convection for body 

point locations at X t > 1871. 


mtech 


RTR 174-01 


ASCENT DESIGN ENVIRONMENTS FOR THE ET NOSE SPIKE 
AND 40 DEG CONE ACREAGE BODY POINTS 
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TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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:rs^- 


RTR 174-01 


BCQV POINT 60122 

30 CEG CONICAL NOSE TIP XT- 323.00 IN.. THETA T- 130.0 DEG. 




HEAT LOAD 

SYMBOL 

DESCRIPTION 

BTU/FT 2 


RI 

■■seh 


REMTECH 




TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REIIVITECH 


RTR 174-01 


BCOV POINT SO 130 

10 OEG NOSE CONE XT- 33S . OO IN.. THETA T- 0.0 OEG . 



TIME C SEC] 


Agreement is acceptable; no TPS impact. 
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KEATING RATE ( BTU/FT-SEC) 


remtech 


RTR 174-01 


BOOT POINT 60133 



TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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o 


50 


' " I i 1 — i 1 1 1 1 1 1 1 — 

100 150 200 250 300 350 400 450 500 550 600 

TIME ( SEC) 


650 


COMMENTS 


• Acceptable agreement between RI and REMTECH heating rates during 
first stage flight 

• Difference between RI and REMTECH during second stage flight is 
unacceptable 

• Problem analyzed and conlusion was that RI values are incorrectly 
low during second stage flight 
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RTR 174-01 


BODY POINT 70300 

30 OEG CONICAL NOSE TIP XT- 32P . 00 IN.. THETA T- 0.0 DEG 




HEAT LOAD 

SYMBOL 

DESCRIPTION 

BTU/FT 2 


RI 

1329 



REMTECH 

1090 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING HATE ( BTU/FT-SEC) 


REMT 


RTR 174-01 


BOOY POINT 70350 



TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


BOOY POINT 70375 

30 DEG CONICAL NCSE TIP XT- 32P . 00 IN.. THETA T- 270.0 DEG. 




HEAT LOAD 

SYMBOL 

DESCRIPTION 

BTU/FT 2 


RI 

1380 


REMTECH 

1158 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


PEMTECH 


RTR 174-01 


BOOV POINT 70-400 

10 OEG NOSE CONE XT- 335.00 IN.. THETA T- 0 . 0 OEG . 



Agreement is acceptable; 


no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 



TIME C SEC] 


Agreement is acceptable; no TPS impact. 
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rsxi ~r* e=£ c i — i 


RTR 174-01 


BCOV POINT 70-475 

10 OEG NOSE CONE XT- 335.00 IN.. THETA T- 270.0 OEG 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


rs/inrEiGi — i 


RTR 174-01 


BOOY POINT 70500 

40 DEG CONE XT- 342.34 IN.. THETA T- 0 . 0 DEG. 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

1434.4 

1568.0 




TIME ( SEC) 


COMMENTS 

• REMTECH environment includes nose spike interference effects 
that vere based on six sets of flight data measured at one 
location (Xp = 350, 9p = 180 ) 

• Wind tunnel data was laminar/transitional whereas flight data 
appeared to be transitional/turbulent 

• REMTECH environments assumed that the heating anplif icaticn 
factor over the entire 40° cone surface is constant 

• RI environments based on wind tunnel distributions which 
measured low heating levels for. Xp < 350 

• Difference between RI and REMTECH environments should not 
impact current TPS design 
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HEATING RATE ( BTU/FT-SEC) 


ITECH 


RTR 174-01 


BODY POINT 70550 

40 OEG CONE XT- 342.24 IN.. THETA T- 1B0 . 0 OEG. 


SYMEOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 

I 

1 

1 

» 

1 

1 

RI 

REJfTECH 

1122.1 

1518.0 


ImB 


mm 


TIME ( SEC) 


COMMENTS 


• REMTECH environment induces nose spike interference effects 
that were based on six sets of flight data measured at one 
location (Xp = 350, 9^ = 130°) 

• Wind tunnel data was laminar/ transitional whereas flight data 
appeared to be transitional/turbulent 

• REMTECH environments assumed that the heating amplification 
factor over the entire 40° cone surface is constant 


• RI environments based on wind tunnel distributions which 
measured low heating levels for Xp < 350 

• Difference between RI and REMTECH environments should not 
imcact current TPS design 










HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


40 QEG CONE 


BCOV POINT 70575 

XT- 342 .34 IN . . THETA T- 270 . 0 CEG . 


— 

SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 



RI 

REMTECH 

1297.5 

1603.0 


TIME ( SEC) 


COMMENTS 


• REMTECH environment includes nose spike interference effects 
that were based on six sets of flight data measured at one 
location (Xp = 350, 9p = 180 ) 

• Wind tunnel data was laminar/transitional whereas flight data 
appeared to be transitional/turbulent 

• REMTECH environments assumed that the heating araplif ication 
factor over the entire 40° cone surface is constant 

• RI environments based on wind tunnel distributions which 
measured low heating levels for Xp < 350 

• Difference between RI and REMTECH environments should not 
imcact current TPS design 








HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOV POINT 70600 

40 DEG CONE XT- 345.50 IN.. THETA T- 0 . 0 OEG 



COMMENTS 

• REMTECH environment includes nose spike interference effects 
that were based on six sets gf flight data measured at one 
location (Xp = 350, Op = 180 ) 

• Wind tunnel data was laminar/transitional whereas flight data 
aDpeared to be transitional/turbulent 

• REMTECH environments assumed that the heating amplification 
factor over the entire 40° cone surface is constant 

• RI environments based on wind tunnel distributions which 
measured low heating levels for Xp < 350 

• Difference between 31 and REMTECH environments should not 
impact currant TPS design 
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HEATING BATE ( BTU/FT-SEC) 


REMTECI — I 


RTR 174-01 


BOQY POINT 70650 

40 DEG CONE XT- 345 .50 IN . . THETA T- ISO . 0 OEG . 



TIME ( SEC) 


COMMENTS 

• REMTECH environment includes nose spike interference effects 
that were based on six sets of flight data measured at one 
location (X_ = 350, 9p = 180 ) 

• Wind tunnel data was laminar/transitional whereas flight data 
appeared to be transitional/turbulent 

• REMTECH environments assumed that the heating amplification 
factor over the entire 40° cone surface is constant 

• RI environments based on wind tunnel distributions which 
measured low heating levels for Xp < 350 

• Difference between RI and REMTECH environments should not 
impact current TPS design 
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RTR 174-01 


40 DEG CONE 


BOOY POINT 70675 

XT- 345 .50 IN . . THETA T- 270 . 0 DEG . 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTO/FT 2 


RI 

REMTECH 

1435.6 

1429.0 




TIME ( SEC] 


COMMENTS 


• REMTECH environment includes nose spike interference effects 
that were based on six sets of flight data measured at one 
location (Xp = 350, 9p = 180 ) 

• Wind tunnel data was laminar/transitional whereas flight data 
appeared to be transitional/turbulent 

• REMTECH environments assumed that the heating amplification 
factor over the entire 40° cone surface is constant 

• RI environments based on wind tunnel distributions which 
measured low heating levels for Xp < 350 

• Difference between RI and REMTECH environments should not 
imcact current TPS design 


HE 









HEATING RATE ( BTU/FT-SEC) 


rx/iT~E:o i — i 


RTR 174-01 


BOGY POINT 70700 

40 OEG CONE XT— 354.50 IN.. THETA T- 0.0 GEG. 



COMMENTS 


• REMTECH environment includes nose spike interference effects 
that were based on six sets of flight data measured at one 
location (Xt, = 350, 9^ = 180 ) 

• Wind tunnel data was laminar/transitional whereas flight data 
appeared to be transitional/turbulent 

• REMTECH environments assumed that the heating amplification 
factor over the entire 40° cone is constant 

• During first stage flight RI has higher amplification factors 
than REMTECH 

• During first stage flight RI has lower undisturbed heating 
than REMTECH 

• Differences between RI and REMTECH environments should ncc 
impact current TPS design 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 70750 

40 OEG CONE XT- 354.50 IN.. THETA T- 180.0 DEG. 



Agreement is acceptable; no TPS impact. 
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HEAT 


RTR 174-01 


BOOY POINT 70850 

40 OEG CONE XT- 364.50 IN.. THETA T- 180.0 OEG. 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 

1 

1 

1 

1 

1 

1 

RI 

REMTECH • 

1217.3 

1086.0 


u 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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REfVlTECH 


RTR 174-01 


ASCENT DESIGN ENVIRONMENTS FOR THE ET LO z TANK 
ACREAGE BODY POINTS 
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HEATING RATE ( BTU/FT-SEC) 




RTR 174-01 


BOOY POINT 60400 

LOB ACREAGE DISTURBED XT- 403.5 IN.. THETA T- 357.4 DEG. 



Agreement is acceptable; no TPS impact. 
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F=^Efs^i-r 


RTR 174-01 


BODY POINT 60405 

LOa ACREAGE DISTURBED XT- 408.5 IN., 


THETA T- 16. S DEG. 



ttmJ.Ul[XIUIXU-l[LUJUlll[llllUlU|ilIIlllll]XlllirTTTp 

o 50 ioo 150 aoo aso 300 


350 400 450 500 


|n imn i|mit iiiL| 

550 600 650 


time; ( SEC) 

Fig. 2 Comparison of RI and REMTECH Environments for Body Point 60405 


•The difference in maximum heating rate between Rockwell and 
REMTECH generates into a difference of 0.3 inches of CPR. 

This is within the uncertainty allowed in applying the TPS. 


Agreement is acceptable; no TPS impact. 







RE:rs^"TE:CH 


RTR 174-01 


BODY POINT 60407 



Fig. 3 Comparison on RI and REWTECH Environments for Body Point 60407 


• The difference in maximum heating rate between Rockwell and 
REMTECH generates into a difference of — 0.3 inches of CPR. 
This is within the uncertainty allowed in applying the TPS. 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT— SEC) 

4.S 6 7.3 9 10.3 12 13.3 


F5E:rs^i 


RTR 174-01 


BODY POINT 60409 

LOS ACREAGE DISTURBED XT- 402.5 IN.. THETA T- 31.5 DEG. 



■ ■ 

HEAT LOAD 

SYMBOL 

DESCRIPTION 

bto/ft 2 -sec 


DT 

909.2 


til 

REMTECH 

983,1 ! 




TIME ( SEC) 


Fig. 4 Comparison of RI and REMTECH Environments for Body Point 6040? 


Agreement is acceptable; no TPS impact. 
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is^nrECM 


RTR 174-01 


BODY POINT 60411 

LD2 ACREAGE DISTURBED XT- 402.5 IN.. THETA T- 3Q.7 DEG. 



TIME ( SEC) 


Fig. 5 Comparison of RI and REHTECH for Body Point 60411 


Agreement is acceptable; no TPS impact 








rvlTECH 


RTR 174-01 


BODY POINT 60413 

L02 ACREAGE DISTURBED XT- 402.5 IN.. THETA T- 46.1 DEG. 



Fig. 6 Comparison of RI and REMTECH Environments for Body Point 60413 


•The difference in maximum heating rate between Rockwell and 
REMTECH generates into a difference of <C 0.3 inches of CPR. 
This is within the uncertainty allowed in applying the TPS. 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


F5I 


BODY POINT 604 IB 

LOB ACREAGE DISTURBED XT- 402.5 IN.. THETA T- 65.6 DEG. 



Fig. 7 Comparison of RI and RQfTECH Environments for Body Point 60418 


•The difference in maximum heating rate between Rockwell and 
REMTECH generates into a difference of ' — • 0.3 inches of CPR. 
This is within the uncertainty allowed in applying the TPS. 


Agreement is acceptable/ no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


IVITECH 


RTR 174-01 


BODY POINT 60500 



Fig. 8 Comparison of RI and RfMTECH Environments for Body Point 60500 


Agreement is acceptable; no TPS impact. 
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HEATING HATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


BODY POINT 60507 

LOS ACHEAGE DISTURBED XT- 40R.R IN.. THETA T- 34. H DEG. 



Fig. 9 Comparison of RI and REMTECH environments for Body Point 60507 


• The difference in max heating rate between Rockwell and REMTECH 
generates' — '0.3 inches of CPR. This is within the uncertainty 
allowed in applying the TPS. 


Agreement is acceptable; 


no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 6050R 

LOB ACREAGE DISTURBED XT- 40R.R IN.. THETA T- 31.5 DEG 


1 , — I — 

.ir-.rr t — — 

1 — 1 

HEAT LOAD 

SYMBOL 

description 

BTO/n^-SEC 


RI 

648.6 

■ 

REMTECH 

706.6 



O 



TIME ( SEC) 

Fig. 10 Comparison of RI and RHMTECH Environments for Body Point 60509 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOY POINT 60510 

LOa ACREAGE DISTURBED XT- 40R.R IN.. THETA T- 38. 1 DEG 



Agreement is acceptable; no TPS impact. 
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RTR 174-01 


BODY POINT 60517 

LOa ACREAGE DISTURBED XT-^ 40R . R IN.. THETA T-63 . R DEG. 


DESCRIPTION 

HEAT LOAD 
BTO/FT^ -SEC 

RI 

REMTECH 

734.2 

686.9 



50 10( 

TIME C SEC) 

Fig. 12 Comparison of RI and REMTECH Environments for Body Point 60517 


The difference in max heating rate between Rockwell and REMTECH 
generates^ 0.3 inches of CPR. This is within the uncertainty 
allowed in applying the TPS. 


Agreement is acceptable; no TPS impact, 









HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 60601 

L02 ACREAGE DISTURBED XT- 422.3 IN.. THETA T- 3.2 DEG. 



TIME ( SEC) 


Fig. 13 Comparison of RI and REMTECH Environments for Body Point 60601 


Agreement is acceptable; no TPS impact. 
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HEATING HATE ( BTU/FT-SEC) 


e rs^i -r e: o i— i i 


RTR 174-01 


BODY POINT 60607 

LQ2 ACREAGE DISTURBED XT- 422.3 IN.. THETA T- 25.0 DEG. 



Fig. 14 Comparison of RI and RfMTECH environments for Body Point 60607 


Agreement is acceptable/ no TPS impact. 
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HEATING HATE ( BTU/FT-SEC) 


REMTEC I — I 


RTR 174-01 


BODY POINT 6060H 

LOB ACREAGE DISTURBED XT- 4aa . 3 IN.. THETA T- 31.5 DEG. 



Fig. 15 Comparison of RI and REMTECH Environments for Body Point 60609 


Agreement is acceptable; 


no TPS impact. 


62 






















HEATING RATE ( BTU/FT-SEC) 


fN^I 


RTR 174-01 


BODY POINT 60701 

LOS ACREAGE DISTURBED XT- 43S.1 IN.. THETA T- 0.0 DEG. 


— r- 1 m — 

SYMBOL 

— i .rr.T- — « 

description 

-r : 1 — 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

628.5 

649.3 



m 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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RTR 174-01 





HEATING RATE ( BTU/FT-SEC) 




RTR 174-01 


: I — I 


BODY POINT 60711 

L02 ACREAGE DISTURBED XT- 432.1 IN.. THETA T- 3R.4 DEG. 
in , 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

821.6 

834.2 

■ 



CM 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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REMTECI — 1 


RTR 174-01 


BODY POINT 607 16 

L02 ACREAGE DISTURBED XT- 432.1 IN.. THETA T- 56.0 DEG 



Agreement is acceptable; no TPS impact. 
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(-EATING RATE ( BTU/FT-SEC) 


F5 ^ rv^rr* e: o f-H 


RTR 174-01 


BODY POINT 60S06 

LOE ACREAGE DISTURBED XT- 437.6 IN.. THETA T- 21.5 DEG 








HEATING RATE ( 0TU/FT— SEC) 


REMTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 




HEATING RATE ( BTU/FT-SEC) 


IVITECH 


RTR 174-01 


BODY POINT 60 BOP 



Agreement is acceptable; no TPS impact. 
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HEATING HATE ( BTU/FT-SEC) 


REMTEC 1 — I 


RTR 174-01 


BODY POINT 60810 

L02 ACREAGE DISTURBED XT- 437.6 IN.. THETA T- 36.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


BODY POINT 60816 

LQ2 ACREAGE DISTURBED XT- 437.6 IN.. THETA T- 57.1 DEG. 



TIME ( SEC) 


Agreement is acceptable; 


no TPS impact. 


75 














HEATING HATE ( BTU/FT-SEC) 










HEATING RATE ( BTU/FT-SEC) 




RTR 174-01 


BODY POINT SOPH 

LOa ACREAGE DISTURBED XT- 474. a IN.. THETA T- 39.3 DEG. 



Agreement is acceptable; no TPS impact 



















HEATING HATE ( BTU/FT-SEC) 


RTR 174-01 


BODY POINT 6110H 

LOS ACREAGE DISTURBED XT- 512.6 IN., THETA T- 31.5 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 

3 2 2.3 3 3.5 4 4.S 5 5.3 


REMTECH 


RTR 174-01 


BODY POINT 61209 

L02 ACREAGE DISTURBED XT- 591.4 IN.. THETA T- 31.5 DEG 



•The difference in maximum heating rate between Rockwell and 
REMTECH generates into a difference of 0.3 inches of CPR 

This is within the uncertainty allowed in applying the TPS. 


Agreement is acceptable; no TPS impact. 
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RTR 174-01 


BODY POINT 6130*3 

L02 ACREAGE DISTURBED XT- 632.3 IN.. THETA T- 31.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT— SEC) 











r^i 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


87 




i mu ml mi 


PEMTEC I — I 


RTR 174-01 


BODY POINT 6140R 

L02 ACREAGE DISTURBED XT- 673 . R IN.. THETA T- 31.5 DEG. 



Agreement is acceptable; no TPS impact. 


88 






mi 


REMTECH 


RTR 174-01 


BODY POINT 6150R 

Loa ACREAGE DISTURBED XT- 715. B IN.. THETA T- 31.5 DEG. 


o 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT S160R 

L02 ACREAGE DISTURBED XT- 75R .2 IN . . THETA T- 31.5 DEG . 



Agreement is acceptable; no TPS impact 







HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 61610 

L02 ACREAGE DISTURBED XT- 75R . 2 IN.. THETA T- 33.8 DEG. 



O 50 lOO 150 200 250 300 350 400 450 500 550 600 650 

TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


BODY POINT 61611 

L02 ACREAGE DISTURBED XT- 75R.H IN.. THETA T- 36.0 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


BODY POINT 6170R 

L02 ACREAGE OIST1JRBEO XT- 762.2 IN.. THETA T- 31.5 DEG. 



Agreement is acceptable; no TPS impact. 
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Miamiiii uj 




RTR 174-01 


BODY POINT 6180R 

LOS ACREAGE DISTURBED XT- 773.7 IN.. THETA T- 31.5 DEG. 


o 



TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOY POINT 70ROO 


LOB TANK ACREAGE XT- 375.10 IN.. THETA T- 0.0 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


RETfvlTECM 


RTR 174-01 


BOOY POINT 70P50 

LOB TANK ACREAGE XT- 375.10 IN.. THETA T- 180.0 OEG . 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT— SEC) 


REMTECH 


RTR 174-01 


BODY POINT 70R56 

L02 TANK ACREAGE XT- 375.10 IN.. THETA T- 202.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 



BODY POINT 70R63 

LOS TANK ACREAGE XT- 375.10 IN.. THETA T- 225. O DEG. 



TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 




BODY POINT 70R75 

L02 TANK ACREAGE XT- 375.10 IN.. THETA T- 270.0 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


F5I 


BOOY POINT 70RR4 

LOS TANK ACREAGE XT- 375.10 IN.. THETA T- 337.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


rsxi 


RTR 174-01 


BODY POINT 71000 

LOS TANK ACREAGE XT- 421.30 IN.. THETA T- 0.0 DEG. 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

594.4 

687.0 



Is 



TIME t SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTEC1 — I 


RTR 174-01 


BODY POINT 71050 

LOa TANK ACREAGE XT- 421.30 IN.. THETA T- 180.0 OEG 



Agreement is acceptable; no TPS impact. 
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HEATING HATE ( BTU/FT-SEC) 


F^Eirs^l 


RTR 174-01 


BODY POINT 71056 

LOB TANK ACREAGE XT- 421.30 IN.. THETA T- 202.5 OEG . 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( 8TU/FT-SEC) 


RTR 174-01 


L02 TANK ACREAGE 


BODY POINT 71063 

XT- 42 1 . 30 IN.. THETA T- 225.0 DEG. 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTO/FT^ 

p— 

RI 

REMTECH 

604.4 

693.4 

■ B 

BHHH 


f\ 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


F^e:rs^rT“ 


RTR 174-01 


BODY POINT 71075 

L02 TANK ACREAGE XT- 421.30 IN.. THETA T- 270.0 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


114 






RTR 174-01 


BOOY POINT 710B1 

L02 TANK ACREAGE XT- 421.30 IN.. THETA T- 2R2 . 5 DEG . 



Agreement is acceptable; 


no TPS impact. 
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HEATING RATE ( BTU/FT-SEC1 


RTR 174-01 


BODY POINT 710G4 

LOS TANK ACREAGE XT- 421.30 IN.. THETA T- 337.5 DEG 



Agreement is acceptable; no TPS impact 


RATE (BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 71100 

L02 TANK ACREAGE XT- 453.60 IN.. THETA T- 0.0 DEG. 


m 



01 


o 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


REUVIXECH 

BODY POINT 71150 



Agreement is acceptable; no TPS impact. 
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I-EATING RATE ( BTU/FT-SEC) 


REMTEC I — I 


RTR 174-01 


BOOY POINT 71175 

L02 TANK ACREAGE XT- 453.60 IN.. THETA T- 270.0 OEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-S EC) 


RTR 174-01 


L02 TANK ACREAGE 


BOOY POINT 71250 

XT- 467 .40 IN . . THETA T- 160 . O DEG . 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTO/FT 2 


RI 

REMTECH 

m 

■ 




TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE < BTU/FT-SEC) 


remtech 


RTR 174-01 


BODY POINT 71263 

LQ2 TANK ACREAGE XT- 467.40 IN.. THETA T- 225.0 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


rs^TTEICWH 


RTR 174-01 


BODY POINT 71275 

LOB TANK ACREAGE XT- 467.40 IN.. THETA T- 270.0 DEG. 




HEAT LOAD 

SYMBOL 

DESCRIPTION 

BTU/FT 2 


RI 

514.4 



REMTECH 

612.6 





O 50 100 150 200 250 300 350 400 450 500 550 600 650 

TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 



Agreement is acceptable/ no TPS impact. 


25 







HEATING RATE ( BTU/FT-SEC) 


REfVlTElCH 


RTR 174-01 


BODY POINT 71300 

L02 TANK ACREAGE XT- 513.60 IN.. THETA T- 0.0 DEG. 


|^S5 

— I TT 

DESCRIPTION 

— r 1 

HEAT LOAD 
BTU/FT 2 


RI 

REWTECH 

410.4 

470.5 





TIME ( SEC) 


Agreement is acceptable; no TPS impact 







HEATING HATE ( BTU/FT-SEC) 


F^Eirvxl 


RTR 174-01 


BOOV POINT 71350 

L02 TANK ACREAGE XT- 513.60 IN.. THETA T- 180.0 OEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 







HEATING RATE ( BTU/FT-SEC) 


REI1V1 


RTR 174-01 


BODY POINT 71363 

L02 TANK ACREAGE XT- 513.60 IN.. THETA T- 225.0 OEG . 



• The difference in max heating rate amounts to <— ■ 0 . 1 inches of 
TPS, well within the allowable application uncertainty of + 
0.38 inches of CPR. 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


remtech 


RTR 174-01 


in 




cn 




O 


BODY POINT 7136q 

LQ2 TANK ACREAGE XT- 513.60 IN.. THETA T- 247.5 DEG. 



TIME t SEC) 


•The difference in maximum heating rate amounts to a difference 
of o.l inches of TPS, well within the allowable application 

uncertainty of±0.38 inches of CPR. 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


131 


fvlTECI — I 


RTR 174-01 


BODY POINT 713B1 

LOS TANK ACREAGE XT- 513.60 IN.. THETA T- 392.5 DEG. 



• The difference in max heating rate amounts to — 0.1 inches of 
TPS, well within the allowable application uncertainty of + 
0.38 inches of CPR. 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOY POINT 713BB 

LOH TANK ACREAGE XT- 513. BO IN.. THETA T- 315.0 OEG. 



TIME ( SEC) 


• The difference in max heating rate amounts to — 0.1 inches of 
TPS, well within the allowable application uncertainty of 
0.38 inches of CPR. 


Agreement is acceptable; no TPS impact. 







I-EATING HATE ( STU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 713R4 

L02 TANK ACREAGE XT- 513.60 IN.. THETA T- 337.5 DEG. 



TIME ( SEC) 


•The difference in max heating rate amounts to < 0 . 1 inches of 
TPS, well within the allowable application uncertainty of + 
0.38 inches of CPR. 


Agreement is acceptable; no TPS impact. 


134 



HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


BOOY POINT 71400 

|_02 TANK ACREAGE XT- 606.00 IN.. THETA T- 0.0 DEG. 



Agreement is acceptable; no TPS impact. 


135 



HEATING RATE ( BTU/FT— SEC) 


REMTECH 


RTR 174-01 


BOOV POINT 71450 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


136 


HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


137 









RTR 174-01 


BODY POINT 71463 

LQ2 TANK ACREAGE XT- 606.00 IN.. THETA T- 225.0 DEG. 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

mm 

■ ■ 

HHMI 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


138 








HEATING RATE ( BTU/FT-SEC) 







HEATING RATE ( BTU/FT-SEC) 


fN/1 


RTR 174-01 


BODY POINT 71475 

LOS TANK ACREAGE XT- 606.00 IN.. THETA T- 270.0 DEG 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


r^i 


RTR 174-01 


BODY POINT 7 1481 

|_OB TANK ACREAGE XT- 60S . OO IN.. THETA T- 2R2.5 DEG. 




heat load 

SYMBOL 

DESCRIPTION 

BTO/FT 2 


RI 



REKTECH 

IBSSSH 




TIME I SEC) 


Agreement is acceptable/ no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REIVITECH 


RTR 174-01 


BODY POINT 714B8 

L02 TAhK ACREAGE XT- 606.00 IN.. THETA T- 315.0 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


142 








HEATING RATE ( BTU/FT-SEC) 


remtech 


RTR 174-01 


BOOY POINT 714R4 

LOB TANK ACREAGE XT- 606.00 IN.. THETA T- 337. S DEG. 



Agreement is acceptable; no TPS impact. 


L43 







f=5 e: rs^i nr e o hh 


RTR 174-01 


BODY POINT 7 1500 

L02 TAM< ACREAGE XT- 6R8.00 IN.. THETA T- 0.0 OEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


L44 







HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


BOGY POINT 71550 

L02 TANK ACREAGE XT- 69B.OO IN.. THETA T- 1B0.0 DEG. 


T 1 — : — I T ”1 T~ T~. T 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT. 2 • 


RI 

REWTECH 

180.4 

186.9 




TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


145 








HEATING HATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 71556 

L02 TANK ACREAGE XT- 6RB.00 IN.. THETA T- 202.5 OEG . 



TIME l SEC) 


Agreement is acceptable; no TPS impact. 


146 








HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOT POINT 71563 

L02 TAN< ACREAGE XT- BqB.OO IN.. THETA T- 225.0 DEG. 


in 


nt 



TIME ( SEC) 


T 1 — “ — I 1 ~T 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

167.8 

210.4 



Agreement is acceptable; no TPS impact 



HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


148 









KEATING RATE ( BTU/FT-SEC) 










HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 71581 



Agreement is acceptable; no TPS impact. 


150 





HEATING BATE ( 8TU/FT-SEC) 







HEATING RATE ( BTU/FT-SEC) 



Agreement is acceptable; no TPS impact. 


152 








HEATING RATE ( BTU/FT— SEC) 


REMTECH 


RTR 174-01 


BODY POINT 71600 

L02 TANK ACREAGE XT- 751.30 IN.. THETA T- 0.0 DEG. 




tn 

(U 


0! 


in 


in 


o 



TINC ( SEC) 


Agreement is acceptable; no TPS impact. 


153 







HEATING HATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOT POINT 71650 

LQ2 TANK ACREAGE XT- 751.50 IN.. THETA T- 180. 0 DEG 


SYMBOL 

description 

HEAT LOW) 
BTU/FT 


RI 

REMTECH 

148.5 

164.2 



CU 



Agreement is acceptable; no TPS impact 






















HEATING BATE ( BTVJ/FTtSEC] 



TIME C SEC) 


Agreement is acceptable; no TPS impact. 


157 








HEATING HATE ( BTU/FT-SEC) 


RTR 174-01 


BODY POINT 71756 

LOB TANK ACHEAGE XT- 796 . 50 IN.. THETA T- 203.5 DEG. 


1 — 

SYMBOL 

i — _ i 
DESCRIPTION 

T~T“. . -TV. 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 

162.8 

145.3 

m 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 


158 








( BTU/FT— : 



Agreement is acceptable; no TPS impact. 




159 











HEATING RATE ( BTU/FT-SEC) 


Ps/I 


RTR 174-01 


BOOY POINT 71769 


LOH TANK ACREAGE XT- 796.50 IN.. THETA T- 347.5 DEG. 



o 50 ioo 150 aoo aso 300 350 400 450 500 550 600 650 


TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


160 



BATING HATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 71775 

LQ2 TANK ACREAGE XT- 796.50 IN.. THETA T- 270.0 DEG. 



Agreement is acceptable; no TPS impact. 


161 











HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


BODY POINT 717B1 

LOa TANK ACREAGE XT- 7R6 . 50 IN.. THETA T- 2R3.5 DEG. 



JJL Ulimupj UXIUI] m umnM H* n i n i mTTTTT |ii i»im .| iiT T T» . . | | | 1 1 I 

50 10O 150 200 250 300 350 400 450 500 550 600 650 

TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


162 






HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 717R4 

L02 TANK ACHE AGE XT- 7H6.50 IN.. THETA T- 337.5 DEG. 



TIME ( SEC) 


Agreement 


is acceptable; 


no TPS impact. 


164 








HEATING RATE ( BTU/FT-SEC) 


REZMTECH 


RTR 174-01 


BODY POINT 7 1800 

l_02 TAN< ACREAGE XT- 841.50 IN.. THETA T— 0.0 OEG. 



Agreement is acceptable; no TPS impact 







HEATING HATE ( BTU/FT-SEC) 



Agreement is acceptable; no TPS impact. 
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« e: rv^i nr s o i-h 


RTR 174-01 


ASCENT DESIGN ENVIRONMENTS FOR THE ET INTERTANK 
ACREAGE BODY POINTS 


107 







HEATING HATE ( BTU/FT-SEC) 


RTR 174-01 


BOOY POINT 1005 

INTERTANK ACREAGE XT- 971.22 IN. , THETA T-270 . O DEG. 


25 
20 
15 
10 
5 
0 

0 100 200 300 400 500 600 

TIME ( SEC) 



Agreement is acceptable; no TPS impact. 


169 



HEATING HATE ( BTU/FT-SEC) 


incite: c: 








HEATING RATE ( BTU/FT-SEC) 


Eirs^TECM 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 1012 

INTERTANK ACREAGE XT- RR1.07 IN.. THETA T-270 . O DEG. 


O 

C\J 


in 


in 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTEICH 


RTR 174-01 


BODY POINT HOO 

INTERTANK ACREAGE XT-1 1 11.05 IN.. THETA T-343 . O DEG. 



TIME ( SEC) 


• Difference in heating results in «<. 0 . 1 inch of TPS. 


Agreement is acceptable; no TPS impact. 


174 






HEATING RATE t BTU/FT-SEC) 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


5 



HEATING HATE ( BTU/FT-SEC) 


RTR 174-01 


BOOY POINT 1107 

INTEHTANK ACREAGE XT-1111.85 IN.. THETA T-348.0 DEG. 



'Difference in heating results in -<0.1 inch of TPS. 


Agreement is acceptable; no TPS impact. 


176 



REIS/1TECH 


RTR 174-01 


BOOV POINT nos 

INTERTANK ACREAGE XT- 1121. OB IN.. THETA T-34B.0 DEG. 








HEATING RATE ( BTU/FT-SEC) 


e: rs^ -r e: o hh 


RTR 174-01 


BODY POINT 1746 

TNTERTANK ACREAGE XT-1021.70 IN.. THETA T 13.5 



Agreement is acceptable; no TPS impact. 


178 


HEATING RATE ( BTU/FT-SEC) 



Agreement is acceptable; no TPS impact 



HEATING RATE ( BTU/FT-SEC) 


REMTEC I — I 


RTR 174-01 


BOOY POINT 6286 

INTERTANK ACREAGE XT-1 11 1.20 IN.. THETA T- 23.5 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/ET-SEC) 


RETMTECH 


RTR 174-01 


BODY POINT 6301 

INTERTANK ACREAGE XT - 9B3.5 IN. THETA T - 23.5 OEG. 




WW 


■ 




MMMMMMMMmwmm 

■ 

I 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTL'/TT 2 

■ 
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RI 

REMTECH 

314.1 
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0.0 SO.O 100.0 1S0.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 550.0 600.0 650.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 


181 





HEATING RATE ( BTU/FT-SEC) 


rsxi 


RTR 174-01 


BODY POINT 6331 

INTERTANK ACREAGE XT-1026. OO IN.. THETA T- 16.5 DEG. 



TIME C SEC) 


Agreement is acceptable; no TPS impact. 


182 



HEATING RATE ( BTU/FT— SEC) 



Agreement is acceptable; no TPS impact. 


L83 











HEATING RATE ( BTU/FT-SEC) 


MTECI 1 


RTR 174-01 


BODY POINT 636R 

INTERTANK ACREAGE XT-1006.65 IN.. THETA T- 1R . 0 DEG. 



Agreement is acceptable; no TPS impact. 


185 




HEATING HATE ( BTU/FT-SEC) 


REMTECI 1 


RTR 174-01 


BOOY POINT 6395 

INTERTANK ACREAGE XT- 1074. 40 IN.. THETA T- 36.0 OEG . 



Agreement is acceptable; no TPS impact. 


186 








HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 63R4 

INTERTANK ACREAGE XT- B05.00 IN.. THETA T- 31.S DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


187 




rs^i 


RTR 174-01 


BOOY POINT 6407 

INTEPTANK ACREAGE XT-106P.40 IN. , THETA T- 2P . O DEG. 


U 

UJ 

cn 

i 

H 

0. 

\ 

D 

R 

m 


UJ 

H 

< 

cr 

CD 

z 

M 

H 

< 

UJ 

I 



Agreement is acceptable; no TPS impact. 


188 






HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 6400 

INTERTANK ACREAGE XT— 106R.40 IN.. THETA T— 15.0 OEG 



TIME ( SEC) 


Agreement is acceptable/ no TPS impact. 


189 




HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 640R 

INTERTANK ACREAGE XT-106R.40 IN.. THETA T- 1R . O DEG. 


in 


(n 


o 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


190 










HEATING RATE ( BTU/FT-SEC) 


e ivxi nr e: o j-h 


RTR 174-01 


BODY POINT 6413 

INTERTANK ACREAGE XT- POO . 00 IN.. THETA T-142.6 DEG 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


L92 





HEATING RATE ( 0TU/FT-SEC) 


RTR 174-01 


BODY POINT 6424 

INTERTANK ACREAGE XT-1 102. 62 IN.. THETA T- 37.7 OEG. 


1 




JYMBOL 

description 

HEAT LOAD 

btu/ft 2 

- 


RI 

REMTECH 

266.8 

216.2 



iOO 150 200 250 


350 400 450 500 550 600 650 

C SEC) 


Agreement, is acceptable; no TPS impact. 


L93 


HEATING RATE ( BTU/FT-SEC) 


RTR 174-01 


INTERTANK ACREAGE 



: / 

t — r 


BODY POINT 6427 

XT-1102. 62 IN., THETA T— 2^.0 DEG. 


i - ' 

SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 


RI 

REMTECH 


!■ 

SH 


O 50 


TIME ( SEC) 


• Difference in heating results in 0 . 1 inch of TPS 
within application tolerance. 


Agreement is acceptable; no TPS impact. 








HEATING RATE ( BTU/FT-SEC) 


REMTECI — I 


RTR 174-01 


BODY POINT 7300 

INTERTANK ACREAGE XT- BB4 . B5 IN.. THETA T- 0.0 DEG. 



Agreement is acceptable; no TPS impact. 


196 










HEATING RATE ( BTU/FT-SEC) 


MTECH 


RTR 174-01 


INTERTANK ACREAGE 


BODY POINT 7303 
XT- S84 .85 IN . . 


THETA T— 315 . O DEG. 



• Difference in heating results in - 0 . 1 inch of TPS, i.e., 
within application tolerance. 


Agreement is acceptable; no TPS impact. 


198 






HEATING RATE ( BTU/FT— SEC) 


REMTECH 


RTR 174-01 


BOOY POINT 7304 



Agreement is acceptable; no TPS impact. 


199 



HEATING RATE ( BTU/FT-SEC) 


REfVIXECH 



20 








HEATING RATE ( BTU/FT— SEC) 


REMTECH 


RTR 174-01 


BODY POINT 7306 

INTERTANK ACREAGE XT- B84 . 86 IN.. THETA T-247.5 DEG. 



Agreement is acceptable/ no TPS impact. 


201 




HEATING HATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


202 



HEATING RATE ( BTU/FT-SEC) 


F^EZISxl 






RTR 174-01 




Agreement is acceptable; no TPS impact. 


203 



HEATING RATE ( BTU/FT— 


F^Ezrv^inr 


RTR 174-01 


BODY POINT 7320 



Agreement is acceptable; no TPS impact. 


204 


RTR 174-01 


REMTECH 


BOOT POINT 7324 

INTERTANK ACREAGE XT - 929.1 IN. THETA T - 292.5 DEG. 


D 



TIME (SEC) 


• Difference in heating results in '--'0.1 inch of TPS, i.e., 
within application tolerance. 


Agreement is acceptable; no TPS impact. 


205 





i r 


IN . . THETA T-270 . O DEG . 



le; no TPS impact. 


6 




HEATING HATE ( BTU/FT-SEC) 


REirv11"ECH 


RTR 174-01 


BODY POINT 732R 

INTERTANK ACREAGE XT- R2R . 14 IN.. THETA T-1Q0.0 DEG. 


"1 
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I 
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L 

SYMBOl 

- 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 

* i 
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RI 

REMTECH 

124.4 

156.7 
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- 
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| n m i 1 1 » t 






50 100 150 200 250 300 350 400 450 500 550 600 650 

TIME C SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/ET-SEC) 


REMTECH 


BOOT POINT 7350 

INTERTANK ACREAGE XT - 973.1 IN. THETA T - 0.0 DEG. 


RTR 174-01 


O 



Agreement is acceptable; no TPS impact. 






HEATING RATE (BTU/ET-SEC) 

1 4.0 6.0 8.0 10.0 12.0 


RTR 174-01 


REMTECH 


BODY POINT 7352 

INTERTRNK ACREAGE XT - 973.4 IN. THETA T - 315.0 DEG. 



i 1 1 1 1 1 1 1 1 1 i i i i 

0.0 50.0 100.0 150.0 200.0 2SO.O 300.0 350.0 <00.0 <50.0 500.0 550.0 600.0 650.0 


TIME l SEC) 


• Difference in heating results in* — -0.1 inch of TPS, i.e., 
within application tolerance. 


Agreement is acceptable; no TPS impact. 


209 



HERTING RRTE (BTU/ET-SEC) 


REIMTECH 


RTR 174-01 


B00Y POINT 7354 

1NTERTRNK ACREAGE XT - 973.4 IN. THETA T - 292.5 DEG. 



Agreement is acceptable/ no TPS impact. 


210 



HEATING HATE ( 0TU/FT— SEC) 


REIVIXECH 


RTR 174-01 


BODY POINT 7355 

INTERTANK ACREAGE XT- R61.22 IN., THETA T-270 . 0 OEG . 


25 
20 
15 
10 
5 
0 

0 100 200 300 400 500 600 

TIME ( SEC) 




u 


— I — I 

i i i i r 


4 

SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 
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!■ 
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1134.5 
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• RI IVBC-3 low. Calculated without stringer factor. 
•Potential TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REIVITECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/rT-SEC) 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 


REM 


RTR 174-01 


BODY POINT 7364 

INTERTANK ACREAGE XT - 1006.7 IN. THETA T - 292.5 OEG. 








r— i — i — i — i — r~ 


i 

SYMBOL 

DESCRIPTION 

heat load 

BTU/FT 2 








L 









RI 

REMTECH 

170.$ 

307.0 
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* 1 i 1 1 1 1 1 i i r™ — r — i 

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 

TIME (SEC! 


• Difference in heating results in' — 0.1 inch of TPS, i.e., 
within application tolerance. 


Agreement is acceptable; no TPS impact. 


214 



HEATING RATE C BTU/FT-SEC) 




O I — I 


RTR 174-01 


BODY POINT 7365 

INTERTANK ACREAGE XT- BR4 .40 IN . . THETA T-270 . 0 DEG . 



Agreement is acceptable; no TPS impact. 


215 





HEATING RATE ( BTU/FT— SEC) 


RErvlTECH 


RTR 174-01 


BODY POINT 736R 

INTERTANK ACREAGE XT-1006.65 IN. . THETA T-180.0 DEG. 


in 




(n 



TIME ( SEC) 



SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 



RI 

REMTECH 



Agreement is acceptable; no TPS impact. 


216 



HEATING RATE ( BTU/FT-SEC) 


rs^i-T- 


RTR 174-01 


RE 


BOOY POINT 73S0 



Agreement is acceptable; no TPS impact. 


217 


HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 7381 

INTERTANK ACREAGE XT-1038.03 IN.. THETA T-337 . 5 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


218 



HEATING RATE ( BTU/FT-SEC) 


REIM 


CH 


RTR 174-01 


in 


m 


w 


o 


BODY POINT 7305 

INTERTANK ACREAGE XT-1030. 03 IN.. THETA T-270 . O DEG. 



TIME ( SEC) 


•Difference in heating results in < 0 . 1 inch of TPS, 


Agreement is acceptable; no TPS impact. 


219 




HEATING RATE ( BTU/FT-SEC) 


REMTECH RTR 174-01 


in 


cn 


OJ 


o 


Agreement is acceptable; no TPS impact. 


BODY POINT 7386 

INTERTANK ACREAGE XT- 1025. BO IN.. THETA T-247.5 DEG. 



TIME ( SEC) 


220 





HEATING RATE ( BTU/FT-SE C) 


MTECH 


RTR 174-01 


BODY POINT 73B7 

INTERTANK ACREAGE XT- 1025. BO IN.. THETA T-225.0 DEG. 



Agreement is acceptable; no TPS impact 















HEATING RATE ( BTU/FT-SEC) 


EMTECH 


RTR 174-01 


BODY POINT 7404 

INTERTANK ACREAGE XT-106R.40 IN., THETA T-2R2 . 5 DEG. 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 


224 

















HEATING HATE ( 8TU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 7AOH 

INTERTANK ACREAGE XT-106H.-40 IN.. THETA T- 180.0 DEG 



Agreement is acceptable; no TPS impact. 


227 





HEATING RATE ( 8TU/FT-SEC) 


F5EIN/1 


RTR 174-01 


BODY POINT 7420 

INTERTANK ACREAGE XT- 1 102 .62 IN . . THETA T- O . O OEG . 



TIME ( SEC) 


Agreement is acceptable; no TPS impact . 
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r\/! 


RTR 174-01 


BODY POINT 7421 



TIME ( SEC) 


Agreement is acceptable; no TPS impact 










RErvTTECI — I 


RTR 174-01 


BODY POINT 7424 

INTERTANK ACREAGE XT- 1102. 62 IN.. THETA T-2R2 . 5 OEG . 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BODY POINT 7425 

INTERTANK ACREAGE XT- 1102. 62 IN., THETA T-270.0 DEG. 



Agreement is acceptable; no TPS impact. 


232 













REMTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


234 










HEATING HATE ( BTU/FT-SEC) 




RTR 174-01 


BOOT POINT 7430 

INTERTANK ACREAGE XT- 1123. 15 IN.. THETA T- 0.0 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


rs^r 


RTR 174-01 


BODY POINTT 7431 

INTERTANK ACREAGE XT- 1123. 15 IN.. THETA T-337 . 5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE t BTU/FT-SEC) 


REMTECH 


RTR 174-01 


BOOY POINT 7.436 

INTERTANK ACREAGE XT-1123.15 IN.. THETA T-247.5 OEG . 



Agreement is acceptable; 


no TPS impact. 
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HEATING RATE ( BTU/FT-SEC) 


F3EIfv^1 


RTR 174-01 


BOOV POINT 7437 

INTERTANK ACREAGE XT-1123. 15 IN.. THETA T-225.0 OEG . 



TIME ( SEC) 


Agreement is acceptable; no TPS impact. 
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RTR 174-01 


ASCENT DESIGN ENVIRONMENTS FOR THE ET LH 2 TANK 
ACREAGE BODY POINT LOCATIONS 
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RTR 174-01 


BODY POINT 1021 


LH2 TANK XT - 2031.7 IN. THETR T - 289.5 DEG. 



TINE (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RRTE IBTU/FT-SECJ 

0.0 2.0 4.0 6.0 6.0 10.0 12.0 


REM 


RTR 174-01 


BODY POINT 1023 

LH2 TANK XT - 204B.5 IN. THETA T - 2B9.5 DEG. 
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SYMBOL j DESCRIPTION 
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f 1 "" I I " ' "" I I I 1 1 1 1 1 i : 

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400. D 450.0 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE 10TU/ET-5ECJ 

2.0 4.0 6.0 6.0 10.0 12.0 


REMTECH 


BODY POINT 1025 

LH2 TANK XT - 2052.7 IN. THETA T - 289.5 DEG 


RTR 174-01 
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Wm 

SYMBOL 

DESCRIPTION HEAT LOAD 

BTU/FT 2 
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ll 








j i: 

RJ 1 416.7 

REMTECH j 38S.4 
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i i < ! i . : 1 1 ; 1 1 : * 

D.D 50.0 100.0 150.0 200.0 250.0 300. D 350.0 400.0 450. D SDO.O 550.0 600.0 650.:. 


TIME I SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RATE (BTU/rT-SEC) 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 


REMTECI — I 


BODY POINT 1032 

LH2 TANK XT - 2058.0 IN. THETA T - 283.9 OEG. 


RTR 174-01 



0 0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 S50.0 600.0 650.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RRTE tBTU/n-5EC) 

4.0 6.0 6.0 io.o 




RTR 174-01 


BODY POINT 1011 

LH2 TRNK XT - 2010. B IN. THETR T - 250.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE 10TU/FT-5EC) 
o.o 2.0 4.0 e.o e.o 10.0 12.0 


RTR 174-01 


BODY POINT 1043 

LH2 TANK XT - 2D4B.B IN. THETA T - 250.5 DEO. 








— i — i — i — i i r 


_r 

SYMBOL 

DESCRIPTION 

HEAT LOAD 

rru/TT 2 
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REMTECH 

mo 
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f j r— — i ■T i l l — t 1 1 1 ! r 

D.O 50.0 100. 0 150.0 200.0 250.0 300. D 350. D 400.0 450.0 500.0 55D.0 500.0 650. 0 


TIME l SEC) 


Agreement is acceptable; no TPS impact. 
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HERT1NG RATE IBTU/rT-SEC) 

i 1.0 6.0 6.0 10.0 12.0 


RTR 174-01 


IV1TECH 


B00Y POINT 1046 

LH2 TANK XT - 2053. B IN. THETA T - 250.5 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTlf/FT * 
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REMTECH 

yu.<i 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 550.0 500.0 S5D.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact 



BODY POINT 1054 

LH2 TANK XT - 2058.0 IN. THETA T - 247.0 DEG. 







UM 9N 
















HEATING RATE I BTU/FT-5EC ) 

0.0 2.0 1.0 6.0 8.0 10.0 12.0 


PEMTECH 


BOOT POINT 1122 

LH2 TANK XT - 1139.5 IN. THETA T - 17.0 DEG. 


RTR 174-01 



0.0 50.0 100.0 150.0 200.0 2S0.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 6SO.O 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RATE 10TU/FT-SEC) 

0.0 2.0 4.0 6.0 6.0 10.0 12.0 


REfvlTECH 


BODY POINT 1205 

LH2 TANK XT - 2053.50 IN. THETA T - 312.6 DEG. 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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HERT1NG RATE IBTU/ET-SEC) 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 


EMTECH 


BODY POINT 1211 

LH2 TANK XT - 2058.0 IN. THETA T - 319.4 DEG. 


RTR 174-01 



0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 550.0 800.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RATE IBTU/FT-SEC) 

0.0 2.0 4.0 6.0 0.0 10.0 12.0 


RTR 174-01 


REMTECH 


BODY POINT 1300 

LH2 TANK XT - 1593.2 IN. THETA T - 30.9 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE (BTU/ET-SECJ 
0.0 2.0 4.0 6.0 8.0 10.0 12.0 




RTR 174-01 


LH2 TANK 


BODY POINT 1303 

XT - 1593.2 IN. THETA T - 30.9 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTL7FT- 
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REMTECH 

438.6 
376 J 
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Xy = 2053.50 0^ = 355.0 
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D.D 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.0 550.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-SECJ 

, 0.0 2.0 4.0 6.0 0.0 10.0 12.0 


REMTECH 


BDOY POINT 1307 

LH2 TANK XT - 2058.0 IN. THETfl T - 357.1 DEG 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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HEATING RATE 10TU/FT-SEC) 

i 4.0 6.0 0.0 10.0 12.0 


RTR 174-01 




BODY POINT 1309 

LH2 TRNK XT - 2058.0 IN. THETA T - 350.8 DEG. 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 


262 


SYMBOL 

description 

heat LOAD 
BTU/FT 2 


RJ 

210 


REMTECH 

172.6 









BODY POINT H06 


LH2 TRNK XT - 1914.7 IN. THETR T - 304.0 DES. 



Agreement is acceptable; no TPS impact. 


HEATING RRTE IBTU/FT-SEC) 


F=5EirsXI 


RTR 174-01 


BODY POINT 1409 

LH2 TRNK XT - 1914.7 IN. THETR T - 315.0 DEG. 



Agreement is acceptable; no TPS impact. 
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p^Eirs^i 


RTR 174-01 


BODY POINT HH 


LH2 TANK XT - 1936.B IN. THETR T - 330.2 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-SEC) 
0.0 2.0 1.0 6.0 8.0 


MTECH 


RTR 174-01 


BOOT POINT 6582 

LH2 TANK XT - 1127.6 IN. THETA T - 23.5 OEG. 


SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTUTT 2 


RI 

REMTECH 

260.1 


0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 550.0 600.0 650.0 

TIME (SEC) 


• RI IVBC-3 environments considered high. B.P. 6582 is 

located under the L0 9 feed line. Max rates at other 

* 2 

similar locations range from 1 to 3 BTU/FT sec. 


Agreement is acceptable; no TPS impact. 


I 














12.0 



Agreement is acceptable; no TPS impact. 






HEATING RATE t FJTU/fT SfEC ) 

< 1.0 6.0 8.0 10.0 12.0 


RTR 174-01 


LH2 TRNK XT 


BODY 3 OINT 5599 
1380.9 IN. THEIR 


23.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HURTING RflTE (BTU/F'T- DEC) 

4.0 B.O 8.0 10.0 12.0 14.0 


RTR 174-01 


BODY POINT 6605 

LH2 TRNK XT - 1622.0 IN. THETR T - 23.5 DEG. 



0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 100. D 450. D 500.0 550.0 600.0 550.0 

r • r sr"' i 


Agreement is acceptable; no TPS impact. 
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r\/i t o k— i 


RTR 174-01 


BODY POINT 6617 


LH2 TRNK XT - 1868.7 IN. THETR T - 23.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-5EC) 

I 4.n 6.0 9.0 10.0 12.0 


REfvlTECH 


RTR 174-01 


BODY POINT 6632 

LH2 TRNK XT - 1955.3 IN. THETA T - 23.5 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTL’iFT - 
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TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HOTTING RATE 10TU/FT-5EC) 

0.0 2.0 4.0 6.0 6.0 10.0 12.0 


RTR 174-01 


REMTECH 


BODY POINT 6633 

LH2 TANK XT - 1962.8 IN. THETA T - 23.5 DEG. 
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DESCRIPTION 

HEAT LOAD 
BT17FT 2 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 500.0 550.0 

TINE (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE U3TU/FT-5EC) 

O.o 2.0 4.0 6.0 6.0 10.0 12.0 


ez rs^'i T" ez c n 


RTR 174-01 


BODY POINT B634 

LH2 TANK XT - 19B8.4 IN. THETA T - 23.5 DEO. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTC FT- 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 4S0.D 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HOTTING RATE (BTU/ET-SEC) 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 




RTR 174-01 


BODY POINT 6637 

LH2 TRNK XT - 1971.7 IN. THETA T - 23.5 DEO. 



* iiiiii i i j } j ; r 

0.0 50.0 100.0 150.0 200. D 250.0 300.0 350.0 400.0 450.0 500.0 550.0 SOO.D 5S0.0 


TIME (SEC) 


Agreement is acceptable/ no TPS impact. 
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REMTEC I — I 


BOOY POINT 6638 

LH2 TANK XT - 1976. B IN. THETA T - 23.5 OEG. 


RTR 174-01 


□ 



Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/ET-SEC) 




BOOY POINT 6639 

LH2 TANK XT - 1960.3 IN. THETA T - 23.5 DEG. 


RTR 174-01 
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SYMBOL 

„ I HEAT LOAD 

DESCRIPTION | BTLVTT * 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 550.0 600.0 SSO.O 


TIME I SEC J 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/fT-SECJ 
0.0 2.0 4.0 6.0 0.0 10.0 12.0 


REMTECI — I 


BODY POINT 6647 

LH2 TANK XT - 2033.0 IN. THETA T - 23.5 OEG . 


RTR 174-01 



Agreement is acceptable; no TPS impact. 


290 








HEATING RATE U3TU/FT-5EC) 

0.0 2.0 4.0 6.0 0.0 10.0 12.0 


REMTECI — 1 


RTR 174-01 


BODY POINT 6909 

LH2 TANK XT - 1999.5 IN. THETA T - 19.0 DEO. 
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DESCRIPTION 

heat LOAD 
BTLVFT- 
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TINE (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-SEC) 

2.0 4.0 6.0 0.0 10.0 12.0 


REMTECH 


RTR 174-01 


B00Y POINT B929 

LH2 TANK XT - 203B.5 IN. THETA T - 19.0 DEG. 



Agreement is acceptable; no TPS impact. 
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12.0 H. 










HERT1NG RRTE (BTU/FT-SEC) 

4.0 6.0 8.0 10.0 12.0 14.0 


REN^XECH 


RTR 174-01 


LH2 TANK XT 


BODY POINT 741 4 

1137.3 IN. THETR T - 292.5 DEG. 









SYMBOL 

description 

HEAT LOAD 
BTOTT 2 
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REMTECH 
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0.0 50.0 100.0 150.0 200.0 250.0 3C0.0 350.0 400.0 450.0 500.0 550.0 SOO.O 650.0 


TIME (SEC) 


Agreement 


is acceptable; 


no TPS impact. 
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RTR 174-01 











REIVITEZCH 


RTR 174-01 


BODY D C:N? 7^52 


,H2 7RNK XT - 1167.2 IN. THETR T - 0.0 DE 



' ! ME f . SEC 


Agreement is acceptable; no TPS impact. 
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ICRTING RATE (BTU/FT-SEC) 

4.0 6.0 8.0 10.0 12.0 H.O 


REZls/ITECH 


RTR 174-01 


BODY PC INI 7^5 ! 

LH2 TANK XT - 1167.2 IN. THETA T - 337.5 DEG. 



Agreement is acceptable; no TPS impact. 
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HURTING RATE (BTU/F'T-5EC) 

40 6.0 8.0 10.0 12.0 H. 


REMTECH 


RTR 174-01 


BODY POINT 7455 

IH2 TRNK XT - 1167.2 IN. THETR T - 270.0 DEG. 


□ 



Agreement is acceptable; no TPS impact 
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G RRTG (BT 


REMTECH 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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SYMBOL 


DESCRIPTION 


HEAT LOAD 
BTUTT 2 


JL 



RI 


REMTECH 


m.o 

149J5 



Agreement is acceptable; no TPS impact. 
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HEATING RATE: IBTU/FT-5EC) 

4.0 6.0 8.0 10.0 12.0 14.0 


RTR 174-01 


BODY POINT 74B9 

LH2 TANK XT - 1230.0 IN. THETA T - 180.0 DEG. 



Agreement is acceptable; no TPS impact. 
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RTR 174-01 


Qpriv pp.TMT 752 c 

LH2 TfiNK XT - 1237.8 IN. THETR T - 18C.0 DEb. 



Agreement is acceptable; no TPS impact. 
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IIEHTING RHTE (BTU/FT-5EC) 




pnnv Dp 

U v J *. <_/ 


LH2 TRNK XT 


1353 . 2 IN 


O 



Agreement is acc 
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HEATING RATE (BTU/FT-SEC) 

4.0 6.0 8.0 10.0 12.0 14.0 


rs^T 


BODY POINT 755 4 

‘ LH2 TANK XT - 1359.2 IN. THETA T - 292.5 DEG. 


RTR 174-01 
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SYMBOL 

description 

HEAT load 
BTL'/TT 2 
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REMTECH 
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TIME (SEC! 


Agreement is acceptable; no TPS impact. 
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Menu NG RATE IDTU/ET-SEC) 

< 1.0 6.0 8.0 10.0 12.0 H .0 


REMTECH 


RTR 174-01 


BODY POINT 7555 

LK2 TANK XT - 1359.2 IN. THETR T - 270.0 DEG. 
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SYMBOL 

description 

HEAT LOAD 
BTU/FT 2 
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T I ME (SEC! 


Agreement is acceptable/ no TPS impact. 
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REN^TEChH 


RTR 174-01 



LH2 TRNK XT - 1353.2 IN. THETfl T - 247.5 DEG. 



Agreement is acceptable; no TPS impact. 
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NG RATE (BT 












NOTING RATE (BTU/FT-5EC) 

4.0 6.0 8.0 10.0 12.0 M.O 


RTR 174-01 


BODY POINT 7623 


LH2 TANK XT - 1486.5 IN. TrlETf) I - 1SC.0 DEG. 
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DESCRIPTION 
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Agreement is acceptable; no TPS impact. 
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12.0 


NyiTECH RTR 174-01 

BODY POINT 7691 

LH2 TANK XT - 1615.7 IN. THETfl T - 337.5 DEG. 

O — 1 


SYMBOL DESCRIPTION HEAT LOAD 

5TU/FT 2 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 







HEATING RRTE (BTU/ET-SEC) 

2.0 4.0 6.0 8.0 10.0 12.0 H.O 




BODY POINT 7694 

LH2 TANK XT - 1615.7 IN. THETfl T - 292.5 DEG. 


RTR 174-01 









SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTOTT 1 
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k- 1 1 ^ j i : : 1 ; : 

0 0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650. 0 

TINE (SEC) 


Agreement is acceptable; no TPS impact. 
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ICRTING RATE (BTU/FT-5EC) 

4.0 6.0 8.0 10.0 12.0 14.0 


RTR 174-01 


LH2 TANK XT 


BODY POINT 7695 

1615.7 IN. THETA T - 270.0 DEG. 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RRTE (BTU/FT-5EC) 

4.0 6.0 0.0 10.0 12.0 H.O 


RTR 174-01 


BODY POINT 7697 

LH2 TRNK XT - 1615.7 IN. THETR T - 225.0 DEG. 



Agreement is acceptable; no TPS impact. 
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N^TECM 


RTR 174-01 


BODY POINT 7659 


l h2 TANK XT - 1615.7 IN. THETA T - 180.0 DEG. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE (BTU/FT-SEC) 

4.0 6.0 6.0 10.0 12.0 


REMTECH 


BODY POINT 7760 

LH2 TANK XT - 1743.0 IN. THETA T - 0.0 DEG. 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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HEATING RRTE (BTU/ET-SEC) 

0.0 2.0 4.0 6.0 6.0 10.0 12.0 14.0 


e=: rsxi i - e=i o i — i 


BODY POINT 7762 

LH2 TANK XT - 1743.0 IN. THETA T - 315.0 DEG. 


RTR 174-01 
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DESCRIPTION 

HEAT LOAD 
BTU/FT 3 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE (BTU/FT-SEC) 

4 -° 6.0 8.0 10.0 


e: rs^r*r e o n 


RTR 174-01 


BODY POINT 776 ^ 

LH2 TANK XT - 1743.0 IN. THETA T - 232.5 DEG. 
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f 1 i f 

SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 
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0.0 50.0 100.0 150.0 200.0 2SC.C 300.0 350.0 100.0 150.0 500.0 550.0 SCO 0 5^ 0 

7 ! Hl ( SEC ) 


Agreement is acceptable; no TPS impact. 
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NG RBTE (0T 

















HEATING RATE IBTU/FT-SEC) 

0.0 2.0 1.0 6.0 6.0 10.0 12.0 


REM 


C I — I 


RTR 174-01 


BODY POINT 7B30 

LH2 TANK XT - 1872.2 IN. THETA T - 0.0 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/FT 2 
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REMTECH 

214J 

245.2 
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0.0 50.0 100.0 150.0 200. D 250.0 300.0 350.0 400. D 4SO.D 500.0 550.0 600.0 650.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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REMTECI — I RTR 174-01 

BOOT POINT 7831 

LH2 TANK XT - 1872.2 IN. THETA T - 337.5 OEG. 

o 



0.0 SO.O 100.0 1S0.0 200.0 2S0.0 300.0 3S0.0 *00.0 *50.0 500.0 550.0 600.0 650.0 

TIME I SEC) 


Agreement is acceptable; no TPS impact. 


344 








MTECH 


RTR 174-01 


BOOY POINT 7832 

LH2 TANK XT - 1872.2 IN. THETA T - 315.0 OEG. 



0.0 SO.O 100.0 150.0 200.0 250.0 300.0 350.0 <00.0 <S0.D 500.0 550.0 600.0 650.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 






HEATING RRTE IBTU/FT-5EC) 


REMTECH 


RTR 174-01 


BODY POINT 7835 

LH2 TANK XT - 1872.2 IN. THETR T - 270.0 DEG. 



Agreement is acceptable; no TPS impact. 
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00 SO 0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 150.0 500.0 550.0 600.0 650.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 



ITEC I — I 


RTR 174-01 


BODY POINT 7837 

LH2 TRNK XT - 1872.2 IN. THETR T - 225.0 OEG. 


SYMBOL 

DESCRIPTION j 

1 HEAT LOAD 
BTUjTT 2 


RI 

REMTECH 

159J 

177J 


mmm 


0.0 50.0 100.0 150.0 200.0 250.0 300.0 3S0.0 *00.0 *50.0 500.0 5S0.0 600.0 650.0 

TIME (SEC) 


Agreement is acceptable; no TPS impact. 


HEATING RRTE (BTU/FT-5EC) 

0-0 2 .D 4.0 6.0 8.0 10.0 12.0 



Agreement is acceptable; no TPS impact. 
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HERTING RATE IBTU/FT-5EC) 

,0.0 2.0 4.0 6.0 6.0 10.0 12.0 


F=5E:r^i 


BODY POINT 7650 

LH2 TANK XT - 1898. 0 IN. THETfl T - 0.0 DEG 


RTR 174-01 
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SYMBOL 

DESCRIPTION 
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heat load 

BTU/TT* 
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0.0 50.0 100.0 150.0 200. D 2SD.D 300.0 3S0.0 400.0 450.0 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact 



10.0 12.0 


RTR 174-01 


BODY POINT 7852 

LH2 TRNK XT - 1898.0 IN. THETR T - 315.0 DEG. 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-5EC) 

2.0 4.0 6.0 8.0 


REIVITECH 


RTR 174-01 


BODY POINT 7B55 

LH2 TANK XT - 1898.0 IN. THETA T - 270.0 DEG. 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE 10TU/FT-5EC) 

P *° 2.0 4.0 6.0 0.0 10.0 12.0 


RTR 174-01 


REMTECH 


BODY POINT 7859 

LH2 TANK XT - 1898.0 IN. THETA T - 180.0 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTL'iTT- 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RATE 10TU/FT-5EC) 

0.0 2.0 4.0 6.0 0.0 10.0 12.0 


^ El FN/I ””T" ESI C I — I 


RTR 174-01 


BODY POINT 7920 

LH2 TRNK XT - 2036.5 IN. THETR T - 0.0 DEG. 



TIRE (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RATE (BTU/FT-5ECJ 
2 -° 4-0 6.0 0.0 10.0 12.0 


REMTECH 


RTR 174-01 


B00Y POINT 7921 

LH2 TANK XT - 2D3B.5 IN. THETR T - 337.5 DEG. 
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SYMBOL i DESCRIPTION j HEAT LOAD 

! 1 BTUTT* 
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0.0 50.0 100.0 150.0 200.0 250.0 500.0 350.0 400. D 450.0 500.0 550.0 SOO.O 6SD.D 


TIRE (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RRTE lBTU/rT-5EC) 

0.0 2.0 4.0 6.0 O.O 10.0 12.0 




RTR 174-01 


BODY POINT 7922 

LH2 TRNK XT - 2036.5 IN. THETR T - 315.0 DEG. 
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DESCRIPTION 

HEAT LOAD 
BTUTT 2 
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TINE ( SEC 3 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-5EC) 

0.0 2.0 1.0 6.0 6.0 10.0 12.0 


REIIVITECH 


RTR 174-01 


BODY POINT 7925 

LH2 TANK XT - 2036.5 IN. THETA T - 270.0 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/TT- 
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0.0 50.0 100.0 150.0 200.0 250. D 300.0 350.0 400. D 150. D 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HERTING RRTE (BTU/FT-5EC) 

0.0 2.0 4.0 6.0 0.0 10.0 12.0 


RTR 174-01 


REMTECH 


BODY POINT 7929 

LH2 TfiNK XT - 2036.5 IN. THETR T - 180.0 DEG. 



Agreement is acceptable; no TPS impact. 


359 





HEATING RRTE 10TU/FT-SEC) 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 


reis^teicm RTR 174-01 


BODY POINT 7930 

LH2 TANK XT - 2058.0 IN. THETfl T - 0.0 DEG. 
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SYMBOL | DESCRIPTION 

1 

HEAT LOAD 
BTLVFT 2 
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0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 


TIME (SEC) 


Agreement is acceptable; no TPS impact. 


360 



HEATING RATE U3TU/FT-SEC J 

0.0 2.0 4.0 6.0 6.0 10.0 12.0 


RTR 174-01 


BODY POINT 7931 

LH2 TANK XT - 2058.0 IN. THETA T - 337.5 DEG. 
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SYMBOL 

DESCRIPTION 

HEAT LOAD 
BTU/rr 2 
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D.D 50.0 100.0 150.0 200.0 


250. D 300.0 350.0 400. D 

TIME (SEC) 


4S0.0 500.0 550.0 500. D 5SO.O 


• RI IVBC-3 environment considered low. Body point 7931 is 
located in front of the LH2. feed line; consequently, the 
separation would drive the aero convection up over the clean 
skin acerage level. Comparison of the IVBC-3 interference 
factors with the IH-97 data base (T/C 5052) show that the 
cold wall heating rates in the environment are low. 

• Possible TPS impact. 
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MTEC I — I 


RTR 174-01 


CJ 

LJ 

in 

i □ 

t® 
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H* 

CD 

— o 

LD 
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(-< 

az 

01 

CD o 


BODY POINT 7935 

LH2 TRNK XT - 2058.0 IN. THETFl T - 270.0 DEG. 


SYMBOL 

DESCRIPTION 

' i 

heat load 
rrwr ] 
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REMTECH 
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04 
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o . 


0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 100.0 150.0 500.0 550.0 500.0 650 0 

TIME ( SEC J 


• RI IVBC-3 environment considered low. Comparison of IVBC-3 
interference factors with the IH-97 data base (T/C 5051) 
show that the cold wall heating rates are low in the 
M a, = 3 range . 

•Possible TPS impact. 



rs^l-TEICl-H 


RTR 174-01 


BODY POINT 7937 


l_H2 TANK XT - 2058.0 IN. THETR T - 225.0 DEB. 



Agreement is acceptable; no TPS impact. 
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HEATING RATE (BTU/ET-SEC) 

0.0 2.0 1.0 6.0 6.0 10.0 


REMTECH 


RTR 174-01 


BODY POINT 7939 

LH2 TANK XT - 2058.0 IN. THETA T - 180.0 OEG. 



Agreement is acceptable; no TPS impact. 
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BODY POINT 50106 

‘ LH2 TRNK XT - 1151.8 IN. THETA T - 30.9 DEG. 
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SEAT LOAD 
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TIME (SEC) 


Agreement is acceptable; no TPS impact. 











HEATING RATE (0TU/FT-5EC) 

<1.0 6.0 6.0 10.0 12.0 14.0 


RTR 174-01 


LH2 TANK 


XT 


BODY POINT 50111 
- 1151.8 IN. THETR T - 30.9 
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DESCRIPTION 

HEAT LOAD 
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TIME (SEC) 


Agreement is acceptable; no TPS impact. 
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HOTTING RATE IBTU/FT 5EC 


RTR 174-01 


BODY POINT 50309 


LH2 TANK XT 


127G.2 IN. THETA T - 30.9 DEG. 



Agreement is acceptable; no TPS impact. 
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HERTING RATE ( BTU/FT-SEC) 

0.0 2.0 - 1.0 6.0 6.0 10.0 12.0 M.O 




BODY POINT 50311 

LH2 TRNK XT - 1270.2 IN. THETR T - 30.9 DEG. 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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I EATING RATE (BTU/FT-SEC) 

4.0 6.0 8.0 10.0 12.0 H. 


RTR 174-01 


30DY POINT 50508 

LH2 TRNK XT - 1399.4 IN. THETfi T - 30.9 DEG. 
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ry 
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0.0 50.0 100.0 15C.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 

TIME I SEC ) 


Agreement is acceptable; no TPS impact. 
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HEATING RATE IBTU/FT-SEC) 

4.0 6.0 8.0 10.0 12.0 H.O 


REf — ITECH 


RTR 174-01 


BODY POINT 50511 

LH2 TANK XT - 1399.4 IN. THETA T - 30.9 DEG. 



Agreement is acceptable; no TPS impact. 
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R3 rx^i T" E=£ O 1 — I 


BODY POINT 50811 

LH2 TRNK XT - 1533.2 IN. THETR I - 30.9 DEG. 


RTR 174-01 



Agreement is acceptable; no TPS impact. 
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HEATING RRTE 10TU/FT-5EC) 

I 4.0 6.0 6.0 10.0 12.0 


rs/iTEio i — i 


RTR 174-01 


BODY POINT 5130B 

LH2 TRNK XT - 1916.0 IN. THETR T - 30.9 DEO. 
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ra 


o 
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TIME (SEC) 


Agreement is acceptable; no TPS impact. 



HEATING RATE (BTU/FT-5EC) 

0.0 2.0 4.0 6.0 O.O 10.0 12.0 


RTR 174-01 


BODY POINT 51309 

LH2 TANK XT - 1916.0 IN. THETA T - 30.9 OEG. 
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Agreement is acceptable; no TPS impact. 
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Agreement is acceptable; no TPS impact. 
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Agreement is acceptable; no TPS impact. 


380 



HERTING RRTE (BTU/FT-5EC) 

0.0 2.0 4.0 6.0 8.0 10.0 12.0 


rvlTECH 


RTR 174-01 


BODY POINT 5 1809 

LH2 TANK XT - 2028.0 IN. THETR T - 30.9 DEO. 



TIME (SEC) 


Agreement is acceptable; no TPS impact. 


381 



HERTING RRTE 10TU/FT-SEC) 

0.0 2.0 4.0 6.0 0.0 10.0 12.0 


IV1TECH 


RTR 174-01 


BODY POINT 51611 

LH2 TANK XT - 202B.0 IN. THETR T - 30.9 DEO. 



Agreement is acceptable; no TPS impact. 
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Agreement is acceptable; no TPS impact. 
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